Scanning electron microscopy proves to be a valuable new way of obtaining information about the three-dlmensional organlzation of bone, bridging the sampling gap between the light microscope and the electron microscope. Whereas most current concepts of bone organization can be confirmed, certain hitherto accepted facts need revising.
The present results are based on the examination of pieces of bone derived from mandibles and femurs of the following mammalian species: man, dog, rat, jlrd, pangolin and sloth. All the material was fixed in 10% neutral formol saline and stored in 70% ethanol until used. Specimens were prepared both to present natural surfaces of the hard tissue, and fractures through it. The cellular material was removed by allowing the soft tissue to shrink away from the bone surfaces by slow alr-drying, or by soxhlet extraction with 1,2 ethane diamlne, in which case all "osteoid" and the organic matrix of the already mineralized tissue was removed to leave a skeleton conslstlng of the mineral component only. In some instances the same region was examined both before and after 1,2 ethane-dlamine extraction, thus allowing a comparison of the shapes of the mineralizing front and the formative front. All surfaces were given conducting coats of ca. 200Acarbon and 300A gold, before examination in a Cambrldge "Stereoscan" scanning electron microscope at 10kV. Stereoscoplc-palr images were recorded in all instances, and three-dlmenslonal analysis and measurement furthered by the use of techniques outlined by Boyde (1967) .
With the exception of the lining surfaces of lacunae exposed by fracturing, and the interlamellar bone, the detail on all the surfaces studied is interpreted as the pattern of the collagen fibres and fibre bundles.
Resorblng surfaces were identified on the basis of their overall morphology, the Howship's lacunae appearing very similar to those seen in resorbing dentin (Boyde and Lester, 1967) , where their identification cannot be doubted. In bone, however, we have often seen Howshlp's lacunae whlch are so small that they can only be taken to correspond in size with singly-nucleated cells.
Resting and forming bone surfaces present as a mat of collagen fibre bundles, in which the bundles had the same orientation locally, but there were marked changes in orientation between such domains. Thus the concept that the collagen orientation is the same throughout slngle-l-~ae needs revising.
Resting surfaces were identified as such where the shape and pattern of the surface remained unaltered after the removal of the collagen by 1,2 ethane-dlamine extraction, thus implying that the mineralizing front had caught up with the formative front. In forming bone, the mineralizing front appears to spread from one collagen fibre bundle to the next overlying one. It would also seem that the interlameilar bone normally develops after the mineralization of the collagenous matrix, by the slower mineralization of the ground substance betweel lamellae. We have only been able to detect this material in 1,2 ethane-diamine extracted specimens at those surfaces which have been resting for so long that perilacunar bone has formed in the walls of the half-formed lacunae. The method provides a rapid way of studying the formation of perilacunar and percanalicular boner since this material obliterates the pattern of the fibres that form the walls of these spaces in the recently formed tissue.
Collagen fibres form oriented bundles on all free bone surfaces, except in the back of the depressions which we interpret as half-formed osteocyte lacunae. Here, the collagen is present as single, fine fibres with a random orientation. This circumstance supports the view that the collagen fibres are only oriented when they form in relation to osteoblasts which have at least a limited degree of freedom to move with respect to the forming bone surface. Odontoblasts do not possess this freedom and they form a matrix -the predentin -in which the collagen fibres are single, and (although deposited parallel to the forming surface) randomly arranged with respect to each other. (Lester and Boyde, 1967) .
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